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Introduction
Considerable changes in reflection spectra of the crops during their growing season are associated with accumulation and destruction of plant pigments, basically chlorophyll [1, 2] .
Determination of chlorophyll content of the plant by conventional methods in laboratory is costly and labor intensive. This makes it necessary the development of express remote optical methods for assessing the content of chlorophyll in crops. Thus, new methods are being developed which involve the use of different indices [3] . In Shibayama and Akiyama report [4] shown good correlation between reflection of rice leaves and their chlorophyll content on the wavelength 550 nm. There is index, termed the MERIS terrestrial chlorophyll index (MTCI), was evaluated using model spectra, field spectra and MERIS data [5] . Another authors used a vegetation index in different spectral regions -red and near infrared, green and red [6] .
The classic method of assessing the state of the plant is the Normalized Difference Vegetation Index (NDVI) [7] . Strong correlations were observed between NDVI measurements and dry aboveground biomass, total green area, and aboveground Nitrogen content.
Basically these indices are used to estimate chlorophyll content [3, 8] . These vegetation indices do not always provide accurate data on the content of chlorophyll in the leaves of plants. The parameters specified above, basically calculated using the reflectivity of plants at two wavelengths.
The purpose of this study is the assessment of the content of chlorophyll of oats and barley cultivars by chlorophyll photosynthetic potential. For this aim we used ground remote sensing and laboratory data. Chlorophyll photosynthetic potential -is a difference of the reflectance factor integrals without chlorophyll absorption and with the absorption (in the 550 -730 nm wavelength range). The calculation of the chlorophyll photosynthetic potential is based on registration of the reflectance factor, ρ l crops using a PDSP double-beam spectrophotometer installed on the elevated work platform at heights of 5 to 18 m under sunny conditions [9] .
Material and methods

Barley
The double-beam differential spectrophotometer was designed by the authors [10] . It records two fluxes -from the object studied and from the reference surface (etalon), which are used in the calculation of the reflectance factor, ρ l . As a reference surface, we used 1 m 2 aluminum plate coated with magnesium oxide MgO. The spectra were taken every 2-4 days. The spectral resolution of the spectrophotometer is 2 nm in the range between 400 and 850 nm. The scanning rate in the spectral range from 400 to 850 nm was 60 s. The photometered area were0.5 -2 m 2 . In generally, nadir measurements were taken. In order to obtain an accurate estimate of the distribution ofthe reflectance factor, ρ l over the canopy, we recorded 20 -30 spectra and calculated their average values [11] . Every year, at least 10 test plots were studied.
From the values of the reflectance factor, ρ l calculated chlorophyll photosynthetic potential -
parameter S (equation 1).
distribution ofthe reflectance factor, over the canopy, we recorded 20 -30 spectra and calculated their average values [11] . Every year, at least 10 test plots were studied. Green plant leaves typically display very low reflectance and transmittance in visible regions of the spectrum (i.e., 400 to 700 nm) due to strong absorptance by photosynthetic plant pigments. By contrast, reflectance and transmittance are both usually high in the near-infrared regions (NIR, 700 to 1300 nm) because there is very little absorptance by pigments [8, 13] .
However, at the end of the growing season (beginning of August) curve dynamics of the reflectance factor barley rectified (Fig. 2) . This is due to a decrease in chlorophyll content and the earlier period of ripening barley. Curve dynamics of the reflectance factor oats rectified later (end of August, September).
Thus, shown the possibility of identification of crops with different maturation period (barley and oats)
at the end of the growing season.
The main aim of the research was to study of the relationship between chlorophyll content of the leaves in the barley and oats upper layer and chlorophyll photosynthetic potential. For each Our results showed a good correlation (R 2 = 0.9) between chlorophyll content and chlorophyll photosynthetic potential of the barley and oats plants over the growing season. It should be noted that the value of chlorophyll photosynthetic potential for barley more than the value of chlorophyll photosynthetic potential for oats with the same content of chlorophyll. This is due to the physiological characteristics of the studied crops. Width and area barley leaf are greater than the width and the area of oats. As a result the projective cover of barley more the projective cover of oats during the active phase of growth.
Thus, results showed the advantage represented by ground-based remote method. The study of chlorophyll photosynthetic potential showed that this parameter, which was calculated by using highresolution spectra (2 nm), was less variable over the growing season. At low spectral resolution is difficult to consider the influence of weather conditions. Chlorophyll photosynthetic potential defined as the area (S) makes it possible to estimate the chlorophyll content of barley and oats crops with good
accuracy.
Conclusion
The work shows the high efficiency of chlorophyll photosynthetic potential in combination with traditional spectrophotometric measurements to assess chlorophyll content of crops. The efficiency of the method is confirmed by a large number of field measurements and their corresponding methods of statistical processing. The magnitude of chlorophyll photosynthetic potential makes possible to estimate the physiological condition of barley and oats crops and it allows for their identification at the end of the growing season.
The main results:
1. The study showed good correlation (R 2 = 0.9) between chlorophyll content and chlorophyll photosynthetic potential for barley and oats canopy during the growing season.
2.Chlorophyll photosynthetic potential is different for barley and oats cultivars during the growing season.
